Introduction
Express, USA and isoflurane was procured from Abbott Laboratories, USA. t-PI3K, p-PI3K, t-Akt, p-Akt, p-mTOR, t-mTOR, Bcl-2, Bax, LC-3, TLR-4, NF-kB and β-actin was procured from Abcam, California, USA. ELISA kits were purchased from Ebioscience Company, USA.
Experimental
Animals were anesthetized before the surgery by administering the pentobarbital 60 mg/ kg i.p. and skull of animals were exposed by making an incision to medline. Later a disc of steel having the dimension 3 mm thickness and 10 mm diameter placed at biparietal and coronal suture. Rats were placed on the cushion and a copper hammer of 450 g was fall from the height of 1.5 m. Thereafter skull was cleaned properly and sutured the same.
All the animals were divided in to five different groups such as Normal group which is shame operated group receives only saline solution; TBI group which receives saline solution; stachydrine 30 and 60 mg/kg group which receives stachydrine 30 and 60 mg/kg, i.p. 2 hr after the TBI for the duration of one week.
Estimation of neurological function
Modified Neurological Severity Score (mNSS) was used to determine balance, touch, vision, abnormal behavior, muscle mass, sensation and motion. mNSS was calculated on the 0-18 scale, as 0 shows the normal brain function and 18 shows the sever defect in the neurological function.
Neurological functions were determined from day 1, 3, 7 and 14.
Determination of water content in the brain All the animals were sacrificed and the brain was isolated from the rats and analytical balance was used to determine the wet weight of brain and later dry weight of brain tissue was observed by drying it in oven at 100°C for one day.
% water content brain = (wet weight -dry weight)/wet weight × 100%.
Determination of behavioral changes
Morris water maze apparatus was used to determine the behavioral changes. Water maze having height and diameter of 0. 
Western blot assay
Brain tissues of injured location were separated out and tissue lysis was done using lysis buffer.
Supernatant 
Results
Stachydrine reduces the mNSS and percentage of water content in the brain Report reveals that TBI induces the edema in brain which was estimated by determining the content of water in the brain [13] .
Moreover Secondary injury in TBI develops the cognitive dysfunction, memory impairment and enhances the mNSS [14] . Data of the study also reveals that memory impairment and mNSS was enhanced in TBI group which supported by previously published reports. It was observed that stachydrine ameliorates the impaired memory and mNSS in TBI injured rats. 
Conclusion
In conclusion, data of this investigation supports that stachydrine protects the neuronal injury in TBI injured rats. It has shown strong anti-inflammatory and anti apoptotic action by ameliorating the altered PI3K/m-TOR/ Akt and NF-κB/TLR-4 pathway respectively.
Result of this study has shown that stachydrine could be used clinically for the management of neuronal injury. 
